This paper outlines a concept for obtaining highly-stripped lowvelocity heavy ions by accelerating an ion beam with an rf linac and then, after stripping, using the same linac to reversibly decelerate the beam back to the injection energy. The synchronous-phase requirement and the matching relationship in longitudinal phase space are stated, and a realistic example of these relationships is given for a 58 Ni beam. The probable performance characteristics of the ATLAS superconducting linac operated in this new accel/decel mode are discussed.
I. INTRODUCTION
Recently there has been considerable interest in obtaining highlystripped low-velocity Ions by first accelerating, then stripping, and finally decelerating the stripped ions to some low energy. Several schemes for implementing this idea have been demonstrated [1] [2] [3] [4] [5] and others have been discussed, but they all suffer from the drawback that two major accelerator components are required: an accelerator and a separate decelerator. The purpose of this note is to outline an alternative approach In which a single linear accelerator is used for both acceleration and deceleration.
It is common knowledge that an rf linac cannot be used for multiplepass acceleration of non-relativlstic ions because the beam can not be matched to the velocity profile of the linac for more than one pass. This statement Is true whether the velocity profile is determined by the spacings of a multiple-gap accelerating structure or by the phasing of short independentlyphased structures. It seems worth while to point out, however, that a single linac can in principle be used to accelerate an ion beam and then decelerate the same beam after it has been stripped to a higher (or lower) charge state* A preliminary examination suggests that this approach is a practical and cost-effective way in which to produce highly-charged low-velocity ions.
GENERAL Features of the Concept
The main functions of the proposed accel-decel scheme are shown in fig. 1 . The beam from the ion source is bunched, injected into the linac with energy U^ and charge state qj_, accelerated by the linac to energy U2, stripped to charge state q2» turned around, and reinjected into the high-energy end of the linac. We assume that space-charge effects can be neglected. Then, if 
